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The growth of WxSiyOz thin films deposited by reactive magnetron sputtering at glancing angles 
and from a single heterogeneous target has been studied from experimental and theoretical point 
of views. The studied target is mainly of Si with several stripes of W attached to the surface [1]. Thin 
films show different structural patterns resembling tilted columnar structures whose angle depend 
upon the deposition conditions and different film compositions. The deposition process has been 
studied through simulations in order to explain the microstructural features [2] and chemical 
composition of the films. In this way, not only the different sputtering rate of Si and W atoms from 
the heterogeneous target influence the film morphology [3], but also the fact that both atoms 
possess very different masses and radii. These facts make their mean free path in the plasma/gas 
phase very different, and thus their thermalization process through elastic collisions with the 
plasma/gas heavy particles [4]. As a consequence, the momentum and energy distribution function 
for each species is rather different and controls their deposition rate and structuration mechanisms. 
The model explains the formation and the microstructural features of the films as a function 
substrate tilt angle and background pressure, and give a clear picture of the main fundamental 
mechanisms governing the plasma-assisted deposition of these films by reactive magnetron 
sputtering. 
 
 
[1] M. Macias-Montero, F.J. Garcia-Garcia, R. Alvarez, J. Gil-Rostra, J. C. Gonzalez, J. Cotrino, A. R. 
Gonzalez-Elipe, A. Palmero Journal of Applied Physics 111, 054312 (2012) 
[2] R. Alvarez, J. M. Garcia-Martin, M. Macias-Montero, L. Gonzalez-Garcia, J.C. Gonzalez, V. Rico, J. 
Perlich, J. Cotrino, A. R. Gonzalez-Elipe, A. Palmero, Nanotechnology 24, 045604 (2013) 
[3] R. Alvarez, A. Palmero, L. O. Prieto-Lopez, F. Yubero, J. Cotrino, W. de la Cruz, H. Rudolph, 
F.H.P.M. Habraken, A. R. Gonzalez-Elipe, Journal of Applied Physics 107(5), 054311 (2010) 
[4] R. Alvarez, P. Romero-Gomez, J. Gil-Rostra, J. Cotrino, F. Yubero, A. Palmero, A.R. Gonzalez-Elipe, 
Journal of Applied Physics 108(6), 064316 (2010) 
